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Abstract

In nature, the overall effect of heavy metals on the biota can be influenced by a number of
environmental factors like soil characteristics and air pollution by elevated CO,.

Pillbugs(Isopoda, Armadillium vulgare) take up heavy metals with their food and store them
mainly in the vesicles of hepatopancreas. They accumulate certain metals, occuring in relatively
large numbers, are easily collected and identified. Therefore, it has been suggested that total
body concentration of metals in pillbugs could be positively correlated to the levels of
environmental exposure and that pillbugs could be used as biological indicators of metal
pollution and global change by CO,.

The aim of the study is to determine effects of heavy metal concentrations in soil and
elevated CO, on pillbugs'body accumulation of heavy metal and growth rate.

In this study, pillbugs were collected at five sites (N=287) May 2006. Cu and Zn
concentrations in pillbugs were higher than in soils (1.39-41.70 times) than in control. The high
bioconcentration of lead in Sangam may be partly associated with reclaimed land uses. Pillbugs
in low CO, and Pb condition showed higher growth rate than in elevated CO, and Pb

condition.
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B group : Pb 500mg/kg, CO, 380ppm

C group : Pb Omg/kg, COy 760ppm
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Table 1. Average growth change rate of Armadillium vulgare samples
Body weight (mg) Length (mm) width (mm)
Initial After Growth Initial After Growth Initial After Growth
1 month | change (%) 1 month | change (%) 1 month | change (%)

A | 114445 17.8+£4.1 67.5 831206 80+1.2 0122 33+0.6 28+1.0 D404+
B | 126+58 16.8+4.9 48.5 7.0+14 7.4+0.6 9.1 2.8+0.3 26106 g g
C | 103+41 | 146+3.7 50.2 75+19 75+17 6.4 3.0+0.8 27+1.0 18,5%
D 9.8+4.2 | 153+52 63.7 7.1+1.6 7.2+£0.8 7.0 2.7+0.4 24106 14,7+

A: Pb Omg/kg, CO, 380ppm; B: Pb 500mg/kg, CO, 380ppm; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg, CO, 760ppm

*P<0.05, *P<0.01, *P<0.001
¥ Minus growth rate
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Table 2. Average growth change rate of body weight of Armadillium vulgare samples

Days Initial 3 6 9 12 16 20 24 28 31
*A 21.30£7.80 | 23.67+6.86 | 24.07+6.87 | 23.73£7.93 | 23.20+8.77 | 25.14+7.71 | 26.00£9.54 | 25.71+7.45 | 22.00+2.94 | 22.00+2.58
numbers 20 18 16 16 16 15 14 14 14 14
B 19.35£4.68 | 20.41+4.80 | 20.31£4.84 [ 20.75+2.82| 19.67£4.03 | 19.20+3.96 | 18.80£3.70 | 20.50+3.87 | 22.00£849 | 19.50+4.95
numbers 20 17 17 17 16 16 15 14 13 13
*C 18.15£5.40 | 17.00£5.56 | 16.27£5.53 | 16.75£6.61 | 18.43+7.81|17.33£9.09 | 18.33+£8.50| 20.20+7.29 | 19.75+8.42 | 20.75+9.54
numbers 20 19 19 18 17 16 16 15 14 14
D 16.65+5.33|18.92+4.03 | 18.50£4.87 | 19.14+5.08 | 19.60+5.27 | 20.00£6.38 - - - -
numbers 20 16 15 14 11 10 0 0 0 0

A: Pb Omg/kg, CO, 380ppm; B: Pb 500mg/kg, CO, 380ppm; C: Pb 0Omg/kg, CO, 760ppm; D: Pb 500mg/kg, CO, 760ppm.
All Armadillium vuigare in D group died after 20th day.
*P<0.05, *P<0.01, **P<0.001

Table 3. Average growth change rate of length of Armadillium vulgare samples

Days Initial 3 6 9 12 16 20 24 28 31
A 7.78+0.79 | 7.75+0.71 | 7.93+0.78 | 7.82+0.93 | 7.75+1.03 | 8.14+0.85 | 8294099 | 8.07+0.79 | 7.50+0.41 | 7.75+0.65
numbers 20 18 16 16 16 15 14 14 14 14
B 7531060 | 7.15£0.58 | 7.27+0.63 | 7.38+£0.23 | 7.3310.61 | 7.50+0.61 | 7.40£0.42 | 7.38+0.25 | 7.75£1.06 | 7.50£0.71
numbers 20 17 17 17 16 16 15 14 13 13
**C 7231091 | 6.71+0.94 | 6.91+0.92 | 6.88+1.06 | 6.86+0.94 | 6.83+1.17 | 7.42+1.72 | 7.20+0.84 | 7.50+£1.29 | 7.50+1.58
numbers 20 19 19 18 17 16 16 15 14 14
D 6.85+0.84 | 7.12+0.62 | 7.13+0.69 | 7.21+0.64 | 7301084 | 7.63£0.75 - - - -
numbers 20 16 15 14 11 10 0 0 0 0

A: Pb 0Omg/kg, CO, 380ppm; B: Pb 500mg/kg, CO, 380ppm; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg, CO, 760ppm.
All Armadillium vulgare in D group died after 16th day.
*P<0.05, *P< 0,01, *P< 0,001
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Table 4. Average growth change rate of width of Armadillium vulgare samples
Days Initial 3 6 9 16 20 24 28 31

A 3334037 | 3414049 | 3434047 | 3414049 | 340052 | 350+0.65 | 3.57%0.53 | 3714049 | 3.25+0.50 | 3.38+0.48

numbers 20 18 16 16

15 14 14 14 14

B 3154029 | 3154029 | 3.19£033 | 3254027 | 3.17£041 | 3.10+0.22 | 3.10£0.22 | 3.13+0.25 | 3.25£0.35 | 3.25+0.35

numbers 20 17 17 17 16 15 14 13 13
**C 3.13£0.51 | 292+0.42 | 3.00+£0.39 | 2941042 | 2931045 | 292+0.74 | 3.17£0.61 | 3.10+0.55 | 3.25+0.65 | 3.38+0.48
numbers 20 19 19 18 16 16 15 14 14
D 2934034 | 3.04+172 | 3.13£035 | 3.15+0.38 | 3.20£045 | 3.00+0.41 - - - -
numbers 20 16 15 14 10 0 0 0 0

A: Pb Omg/kg, CO, 380ppm; B: Pb 500mg/kg, CO, 380ppm; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg, CO, 760ppm.

All Armadillium vulgare in D group died after 16th day.
*P<0.05, *P<0.01, *P<0.001
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Table 6. Concentration of Pb in soil samples

Sofl it Total Soluble |Exchangeable
(ug/g) (Lg/®) (Ug/g)

Initial-Pb Omg/kg | 149+19 | 0.5+0.01 | 7.2+0.1

A 7.51£0.9* nd 3.8%0.7

C 6.8+0.7* nd 3.4+0.2
Initial-Pb 500mg/kg | 498.5+5.4 | 47405 |94.24+19.5
B 3985+1.4" 35402 |752+154

D 4244+18%| 27407 | 835+27

A: Pb 0mg/kg, CO, 380ppm; B: Pb 500mg/kg, CO,
380ppm; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg,
CO, 760ppm.

*P<0.05 *P<0.01, **P<0.001

Table 7. Pb concentration after 31 days in Armadillium vulgare

AU, COy w7t EY § 1 Pb s=olle Time(days) |Pb total increase after 31 days (ug/g)

A GRS A A FUTHEE 6). vH FEE 7 A Tnitial 0 0
Yol %5k Pb & B3 Dol Al7to] A 9 0
A 20 0
Table 5. The change of pH, organic matter(OM), and cation 31 0

exchange capacity (CEC) in soil samples 9 10.9+0.1

Soil pH MC OM CEC B 20 55.9+5.6

sample (1:5) %) %) (meq/100g) 31 66.1+7.2
Initial | 4.240.2 7.2+02 | 28%1.0 2.0+0.7 9 0
A 50+0.2 | 10.0£22 | 28£0.5 | 3.5£0.4" C 20 0
B 40+0.5 98+05 | 25+04 | 3.2+0.5* 31 0

C 45405 88+1.5 | 29£05 | 42+05* D 9 0.8+0.1

D 39107 85+0.8 | 26+08 | 4.0+0.8* 20 81.1+3.1

A: Pb 0mg/kg, CO, 380ppm; B: Pb 500mg/kg, CO,
380ppmy; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg,
CO, 760ppm.

*P<0.05, *P<0.01, **P<0.001

A: Pb 0mg/kg, CO, 380ppm; B: Pb 500mg/kg, CO,
380ppmy; C: Pb 0mg/kg, CO, 760ppm; D: Pb 500mg/kg,
CO, 760ppm.

*P<0.05 *P<0.01, **P<0.001
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